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(54) [»Q9<z>«i»] S{bttaH£«»«J:t;t^a)aii&&£ 



(57) imnmcommi 

>rh(rMgSO. 2 0-18. 5 Ow t 

fe'5lMivy^v'Si-< h(CMg $0. 20-26. 2 

0 w t %;1tf yc;B^»(C. -C-C-fc^l^^i-C = C 40 

6. 1-4. O w t %il^L. :^,^tt:«'x*t?5 5 O- 

1 5 00* c<oms&iikmLtz^</=t-^^ \-t$mtini)< 

-rK(CMg^O. 2 0-18. 5 O w t %S-t?frig^ 

fe-&lMi•7'9':^^< hlCMg^ O. 20-26. 2 
Ow t %Slffc;1^t9(C. -C-C-fc-6lxfi-C = C 

O. 1-4. Ow t%S&-r'g);*l^X§ (2) CCD 50 



*-c? 550-1500** c(omf&^m^^mf^Jim 

>rh(CMg^O. 20-18. 5 Ow t fc-&L^^i 
V-y^^^-Y hlCMg^ O. 20— 26. 20wt%|C, 
M(wMn^O. 2 0— 10. O O w t %(7)TOST?ia5#^ 
»-e-ri8. 5 O w t %fe-6l>Ii2 6. 20wt%^^ 

^O. 1-4. Ow t ^/=Stt:tfX*t?5 5 O 

-1 500' C(D«fig5ft]lLfcV<;f:^^-f Kirl^atttft 



(2) *$S**-02860356 



>rh(rMg*0. 20-18. 5 0 w t fei>lMi 

vy^^^^ hiCMg ^ O. 20-26. 20wt%|Z. 

MUMnS-o, 20—10. o 0 w t %(7>Ka-ei^#S 

»^\tX^S, 5 O w t %&'g)L>f±2 6. 20wt%$SS 
x.^^:l^®@t?;l1f/■c;l^l^)^c. - C - C -fc-SlNfi- c 

$-0. 1-4. O w t %;l^-r^;lB-Xfi (2) 

5 5 0-1 500" c(Dmm,9!km^^mmjiS 
(5) t^m^.. 10 

;l#t»*attSeicf -SitMxg (4) *tBx.. 
±fB»^^^«ct Lfcc<!:^4$St^^^lt*«2.^^ 
IS*a 4 fBKa)^^biB3«i1±«s|sK;>Sat:^;io 20 

[0001] 

[0 0 0 2] mmm^*tnx&^mK'7<f^^-c h» 

(MO) 100-x (F e2 03) x 
[0 0 0 81 CCDtttt^-vUTft^l*. ^It^a^+l-g) 

■e^±ic@ffij5fs^sc^i±-g> 1 3 5 o** c<Dmm.^^ 
m\iwzLtcm^ts:^^(ommv&^ c^a^^si 4o 

4, 131 5(DX«V>r^PT:^^-f1f|rcfc-6F e^cfct/ 

mT(Dt&^miti:^m{zmmx^tsii^o 
[00091 *«B^(i. c*i^)<DBga$«*'r^fc*^). 

^-^>r huifffltteffiicfcC^Mg. miz^mizitcxm^ 50 



[0 0 0 3] 

[tt^cojiffii fit*. Sl^b1«3attt«S4-r?ifc-&Ty^^^>r 

[0004] ( 1 ) Sit;* (#^^t;i) : F e 2* + 2 F 
e^*(0^m7&^TJ\^i2*jmzL. V^:^^>r ht»Fe3 

1bffim&^tM*7k^m*-rAD!lft ■ m7tLX^<f^^^^ h 

t»F e3 04^g!it^^o 

[0 0 0 51 (3) mm^.^mzm-r^mikSk^m 

[0 0 0 6] 

0fflfPK^b<7)^6rM*^^fflLiil^fflJt^c^iiSfflT*^>^c^:t^t 

^ba>M (f5IJ^fS-9 2 emu/g) a*(0:7x^ 

i^x^*L>jf<. m^^^^izit^m-r^^m'pmmioy^ 

[O O O 7] t#^^BS6 2-3 7 7 8 3-^^$g(ZfB 

«*4xrU>^J:5(z. TSB5tra**ti>«a^$j#0 37x 

(SI) 

mfS,Lx^</^^^>c [-{z$m\±mm^i^ii:fzmt^m 

1±«*4^SitL. mMOtafii^^b^}#ot^j5|^(7>K^bJte)fiB^ 
[o o 1 o] 

[sa*«*"r^fcA^)(D^s] ^1 *#^UTRH^» 

O. 20—18. 5 Ow t %»C. feSl^(iV^:^^>r K 
(CMg^O. 2 0-2 6. 2 0wt%IC. Ml^Iig^^iCES 
CTMn^O. 20-10. O O w t %^ Sif (i35# 
*;1lff-ii^(C(ia"tt3&<1 8. 5 O w t %UlTfe'SL^[i 
26. 20wt%UlT) (D;B#t»(C-C-C-fc-&tMi 
- C = C - ^5^'q^*(c:&-r tNri»5R« 
feS^O. 1-4- Ow t %;1^-r-5Xgrfe-So 

[00 1 1] ii&xs4(i. m^Bi^vtmwz^^3z 
T-550-1 500* ca>m!&mmLxmma>mmi&it 



(3) 



*$it4$-02860356 



[0 0 12] 

*7^>r ^v$r>r h+v^'^^^^r hicMgo. 20- 

18. 50w t %^;llf, fe^LN(i-7^^>>$i-r hiCMg 
O. 20-^26. 2 O w t %$-;l-tf. M(::i^:^^(cf5i:r 
MnO. 2 0-10. O Ow t %^;:glffc;l^t» 
^;l-tftc±ISfifF#1 8, 5 O w t %JUTfe^LMi^# 
2 6. 2 0 w t %]UT) IC-C-C — fe€>t>fi-C=:C 10 

0. 1-4. O w t %;g^L. ^;Sxg5lcJ:or^;S 
tt:*D7. + -e5 5 0- 1 5 O O** C(D^J5£$fTlV P/fMO 

[0 0 13] C(7>|g5. ^Ji£X|i5(7>Bfr(DaiiSxS4(Cj: 
^Ri:•^■'&«^:5^::Lrl^-5)o ttoT. ^V^-f h. -^^v^i 

[0 0 14] 

[0 0 1 5] mild:. :^^BM(r> ^ mmmmf&m^Tik^o 
^i^r h+Ty:^^-r hrcMg. o. 20-18. sow 

t%5ffi^L. fe^tMi'7^:r-^>r h(CMg. O. 20 
-26. 20wt%*K^L. MlCi^i^^lClSCrMn^ 
O. 20-10. OOw t%^S^Lfcil^t» {fI2# 
I*^«-±I87!»M 8. 5 0wt%, *#(±^W-±RB*<2 
6. 20wt%) *±i5E-r^X^t?fe^o CCT?. Mg 
it. MgC03. Mg (OH) 2, MgCl2-nH2 0. 

(T^MgCO^CDw t % (MM/<— b>h) Trfe-So 

IC, Mnli. Mn02. Mn304. MnOOH. MnC 40 

03. Mn2 03. M n O/cC t'OM n S^tWa. M^O 

C(DMg(DO. 20—18. 5O&^l^^i0. 20 
— 26. 2 Ow t %Sia^, MfCMn So. 20-1 

o. oow t%s^^L. sisps^^^^r ^-^^^r 

100wt%i:^^ (C(l^(fMgO(D5*»a>O<06P^<D 

w t 1 o o w t %(c^*^ft\) o r^T^>r h 



<2) Sp°Q*<;)8^s^itenp°q (isiitea) ^fi»WLxm^<o 
mmvi (i-3//m) Si 03-^1 o7amtf)r5o-i 

[00 1 6] ;g^Xf§2li. ;la'l^^(C-C-C-fc^l^ 
f±-C = C-S^dF*lc^^o^b^1^ (;•S*^fel^fe'5t^f± 
SO, 1-4. 0 w t %;ia'-r^XST?fc 

0iJ^li;"E&t»(C7KU e— — ;UT7U=J— ;i/2 w t 

3 0%— 7 0%(De5H-eJ!n]x.'5)o 3 o%cJ:y t{i^?Eft^ 
it. ;l^L^r<t^(7)X^'j-Sfe]gA<SiS^T^«<b-e^ 

[oo 1 7] t»»XS3li. ig^xS2(rj:-3r;1B'L 
jSjKjsow t%(D:x.^U— Sf^ia-r-Sxs-cfe'So 

[0 0 1 81 filfi£XS5(±. ataxS4T?«§f>HfcPS 

S^;ll14:;b^x4^ m^l^mmiJy^^) r*5 50-i 50 

o- c(r>mm(r>'&&x2mmmmmmL. ^fflo^^'^^ 

^•Y Ki:^^J11±ffi*<;l«Lfc8^3SS}^filt-r-SxS-efe 
-r hl»iD-a5fr/v.V^^ h*<SaLrU^frii^. 5 50 

-1 500** ca>^/iiixS5icj:y. ^v^-r hii^iS 

^^^-r h^bS:feeicffiit-r-5o Mnssifra^ 
^i^SfS)±^-i±rt^^ (09. 0 1 o#PB) , 

[0 0 19] S»Xg6li. ^/ilLfcTy^.^>r htl^ 

<*Sfll»tTSB°p(cttJiif^x^-cfe^o J^i-ta>xg(c 

ttl^. '^V^-f ^^^^ h+-7^:t-^>r fe^l^ 
f±T^^5r>r hirMgS;1i?. MJCig^^lcfBlsr^^S 
S S * 1± S fciftic M n S ;1-tf fciS^t»JC ~ c - C - 



(4) 



1 5 00'* C0m@Vmj&LX-7^:i'^^-( \-tnm\±^ O w t %^j^i}PLT. T h ^ >r ^ TM BtPel^t^ L/r^. 

cti(cj;y, Rirli<DtafDfiS^k$}#*>+^^fStT5as fcua*. M^:«'x*T*5 0 0~i 5 0 0" c-ez^feT 

[0 0 2 01 Ei2fcj;u:iD3i±. :^mmmf&mmi^^ wi^E.mum^ (a»S4^R?rSMCTM-5oo) 

frK^bv^'^^i>OAMgOt»^Mgjftg:t?o. 00-4 

o. 0 0wt%i£^L. c:4x(C7K<t;l#Lrt»«:ilJe5 10 [0021] 

JB^^J£= (2. 8x ce^cDfiftSiltM) ) / (;rx (ft^igg) 2) 

(5tl ) 

(1) ilDf^M31jSJt;b<5 O 0** C<r)li^|rii. 

a^ffl•^*^i:l^o J!]o«i«asas5 5 0" com^izit. a 
1 o E 7 p a )ii±vmm{zm^^a>X'. m^u 

[0022] (2) iinS»i&3lSft1 5 0 0" C(Dia& 
^>^:^^>r h^b^^^-C't^X^-r h (FeO) ;5< 

[0023] (3) ADf»«aSSJS5 5 0-1 5 00* 

ca)l6Brt-C. taiQil^b;&</Jv*<^f yteto€»MgE^* 

(DO. 2 O w t % 13. 23. 33. 43. 

53. 63. 73. 83. 93) (DiS^. 5 5 0-^1 1 
00" Ca>t^(rfiafDat<b4 0-4 1 emu/gA<*it, 
tL. 1 200-1 5 00** C(Dt^\Zf^^mit9 

2 emu/g*<^t)*tfc<D-e. C<DO. 2 0wt%*M 30 

e^^moTmt Lfzo ta««i^b^><i oomu/ 

g)^Jl±<l:3E»:€)Mg^#^(i. 5 5 0-1 500* COt 
^iZ 18. 5 O w t % 1 8. 28. 3 8. 4 

8. 5 8. 6 8. 7 8. 8 8 ^ 9 8) t<mh>*ltz<OX . 



^ 5 0 w t M g E^^<7)±:m^Jc 

r0024] ia±C7>||g^3em55)^^'^V^-r hirMg 
O. 2 0-18. 5 O w t %^JE-tffc;l^t»$-5 5 0- 
1 500' C-e2^ft1J»iaL. ftja^SiascO (a) <D 

L/cffma>iafQai^b^j#oaa^ (K^b14iill4*t*4«) 

To^o-2^5] m^t^^jsm^^t^-r^mm^WL^^^Wk 
^ (^T^^-f h+■7^:^'SI-r h+Mg) ^^-To 

<b-7<;r^-v':7AMgOt»<DMgftS:t?o. oo — 40. 

0 0wt%^e^L. S2fc^<|:U:@3i:I^«ft|fef!^T-ia 

[0 0 2 6] (1) *D|ft«l31Sa3&<5 0 0' C(Dli& 
l^li. e^^SA<_l_0.E7.Pa JaT-C/hS<. Slffl«C» 

^3Su^(DT?. tifflr*^>Ei:i>o insft«assfi5 5 0" c(D 



50 



^^(Zli. *ii^^JSA<J_0_E7.PaiU±-el|ffl(CiS^-g) 

(r>x. m.'^f^'rmc^m^MW^m.t l^o 
[O027] (2) AnSftiiaaigsi 500** ca)is^ 

-^^'^^^Si^ h^b^^^Tf't^X^^r h (FeO) 7l)< 

±iaL. -^(Die^. li#4S^9 l<Dcfc-3lcffifDat-fb*<8 

6 emu/gIUTit/Jv*<3S:yte«). S(cSt^Sffi-et 
+^?ita^Q^fbA<^^;K^;b<m^«p(D||fflWJS:APfSftfS» 

[0 0 2 8] (3) tolftiaS^J^S 5 0-1 5 00" 

c(DfflHi*3-e. fiafail^bA</h^<^ctj$&i^)^MgiB#S 

(DO. 2 O w t % (K*4S# 13. 23. 33. 43. 
53. 63. 7 3. 83. 9 3) <Dig^. 550—1 1 
00"* C(7)i:#(Ctafa»^b6 1 emu/g3bq#^;K. 1 
200-1 500' C(D<h^(CtaS]^<b9 0-8 2 em 
u/g A<^t)*ltc<7)-C. ca>0. 20wt%$MgiS^ 
*<DTIS^Lfro taiO»^b35><1 Oemu/glU± 

i:>Sf -SMgS^^fi. 5 5 0— 1 5 00" C(7>i:^(ci 
8 . 5 0 w t % 18. 28. SS. 48. 5 

8. 68. 78. 88. 98) t^^^fzO^X^ CKD 1 
8. 5 Ow t %$MgEB'*(D±iSi: Ufco 
[0 0 2 9] i^±CD||i^3gm*>f>'NV^-r h+V'^:t'>^ 
>rhlCMg. O. 2 0-18. 5 O w t %^;llffc;S^ 

t»*55o-i 100* c-r?2^HiKjaL. aa-r^s 

8(D (b) (7)^^SP5^lc5^t-cfc5lc. ^^^^^-rh<t^^ 
flBtttti;{»<;lttLfcfiSa)iafafiBt<b^J#o«* (^^b«gfflt 

[0 0 3 0] ^6fcct:i;®7Ii. :$:^B^(D^i5£^i^^m 

<5a (vy:^^-r h+Mg) ^^-To c4x{i. ^^^^^-r 

h-»ce^bV^^V';7AMgOt»<Z>MgSS:T?0. 0 0 — 
40. OOw t %SiB#L. @2*><J;t;03itH«3S:* 

[003 1] (1) toift«ilSSS*<5 0 0' CCDiS^ 

a^KS*<JL0E7.PaiaT-e/h*<. 3lffl(cH 

;^?Sl>CDT?. ^ffl-e^Jjfl^o *Dift^SSS5 5 0' CCD 
ii^tCli. S^^e*<J_O.E7.PaJiJL±r*llffllC»^-5, 

[0032] (2) jtaift^aiiiSei 5 0 0* c<Diia- 



(5) 
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[0 0 3 3] (3) tum^m}^&5 5 0^^ SOO" 

(DO. 2 O w t % (St*4S-^ 13. 23. 33. 43. 
53. 63. 73. 83. 93) (Dif^. 5 5 0-1 5 
0 0" C(D<t ^iCfflfDffli^bS 1 -8 2 emuXg*<^^ 
*LfcCDTr, C(DO. 2 O w t %$MgiB^^(DTISi: L 
fzo --fj. tafOat^b)b<1 O emu/gi^jfi&^l\|iJJJl± 
ib^'dr-SM gSa^^Ii. 550—1100" C(D<t^(r2 
6 . 2 0 w t % 19. 29. 39. 49) 

#^>+L. 1 200—1 500" C(D«t^(C1 8. 50w 
t% (K*4»^5 8. 68. 78. 88. 98) *<^9^ 
tttr7!)<. iaS#SjiLT2 6. 2 O w t M g 

[0 0 3 4] l*l±(0|ISttem)5)^t>-7^^>^-f hfCMg. 
O. 2 0-2 6. 2 O w t %^;Hftc;l^t^^^ 5 5 0- 
1100" CT*2ftra^iaL. ^a£-r-2)ia8<D ( c ) <7> 

^ -5) c *<4yjBj Lf-o 
[003 5] @ 8 . :$:^B^a>tgfQtt^b$i|i»^@(Dg$^B^ 
H^^-To BEaL;f-rS2*NP>@7(Z>IIKiam* 

c-cfey. $gttiitafofflt^bemu/g-cfcy. ^jaffli^i- 

l^tafflOt^bSHfai^S-r? , 

[0036] ms(r> (a) li. m^j^^ifmso^^^ 
>r hH-Mg(7>is^<z)tafQat<b»]ffljffis*^-ro 
(1) 5 5 0-1 1 00" ca)*DSfttoiiSfi<Dffis-c? 

li. ia2^cfci;03-eBEi^Lfc<i:5lCMgS^^O. 2 
0-18. 5 0 w t %(D®at?^^^C<t(C<^y . 1143 
(D^tieU^i-fC^-rj^-ptC. ta*DK^b4 O- 1 O emu/ 

g a)i6B(Z>ff S<7>iafn»<b ^ c: t jb<-^ # -& o 

[0037] (2) 1 2 O O- 1 5 O O" C(D*DiftM 
SSScOea-Cli. ll2^3J:t;il3TrKiSL/r<fe-5(CM 
gS^^O. 20—1 8. 5 0w t%(Deai?SiL-5)C 
<tlrci:y. IE*CD^^ga^(C^t-J:5(=. tSfD?»<b9 0 
- 1 O emuy^B(^&@<DGim<0^^mit^m^^tt)< 

[003 8] mS<D (b) (i. ^4^^cfctf^S5 0'NT^ 
-r h + T^^.^-< K + Mg(Dig^a>taS3i«'lbSliBJ®H* 

( 1 ) 5 5 o - 1 1 o o" c(Dfmms!km^^&ommx' 
fi. ia4fc<tt;05-cKtaL/ccfc5r=MgS^$o. 2 

0—18. 5 O w t %(DTOHt:iE^'5 C <5: |c<i; y . igcjj 

a>»«a»rc^-r«fc5ic. tafoat^bao- 1 o emu/ 

[0039] (2) 1 200-1 50 0" C(D/Dj»M 



31SSa)TCHTM*. ®4*5cl:i;iil5-eKiSLf=<fc3(CM 
glB^^O. 20- 1 8. 5 0 w t %(OTOHt?S;^^C 
itl::j:y. li!*(7)^ISaJ55'(cji^-rcl:9l::> tSfDSS^b9 0 
- 1 0 emuysOmm(DS:M(D^^mit^n^Z:tt< 

[0040] mao (c) fi. ll6fc<fcu:iii7cov^:r- 

h+Mg(Dii^(;)ta«ia^b*)ias@^^-ro 

(1) 5 5 0-1 500" C(DADj|ftJia^Sffi<DTCHt? 

(i. [il6fc^J:t;(a7-r?KtiliLyrci:5(CMgK^^O. 2 
10 0-2 6. 2 Ow t %(7>®S-Crig^'5)C«tlCj:y . 

CD^Sgp^^^ic^r cfc -5 1::. fflfOfifi^b 90-10emu/ 

[004 1] 11191*. :$i^B^(Dmmm^t^^m c^v^ 
-r h+Mg+Mn) ^^-To cttii. ^-^^-r hmzm 

^b■7y:^'>';7AMgOt»a>Mg^ft9:T?3. 6 0wt%ffi 
^ty-c^tCDIC. ^^b^>:^'>Mn3O4C7)Mnj||§:-t5 0. 

00-10. oow t %i£^L. ^2*>^t/lil3i:[^4i 

[004 2] (1) to|ft5aS^l8[;!)<5 5 O" C(Dii 
20 Mn^S^t3t»:l^ia2<^>|S3f4S^1 6 (DS^^Jti 

3_E7.P a(rltL. MnE^^^^<-r€>(Ct^tl\ 

^ (r^>t? izm^^m 1 7 E 7 p a^i::^*<tpy. 

M n LTSt^^Jg* < T*#^ C <t *<4^JB^ L 

A<27 Gmu/gANP)39 e m u / g ^i: < Jfe-S 
C4xfiMn g:g';&<^^b^#*>CCDMn ^SBB-LfcC 

<t (c cfe y t&fQffi1b;5<:*:^ <>5t o OT? fe -5 o 

[0043] (2) *Pflft«l31SS;5<1 3 O O" CCDiS 
30 _6_E9.P a(CttL. M n K^^^^ < ^(CStt^. 13^ 

a>cfc 3 izm^izfSLT^m^ s 2 E9 p a < <»: y . 

faat<b*<6 7emu/^g*^^>8 0 e m u / g -^^i: < 
^C'S*^ ^*LfiMn^#A<?ffl[^b*l#*>C(OMn$iB^L 

y= c <t iz J: y taiofia^b;b<:*: ^ < o *i (D r- fe ^ o 

[0044] 01 Ofi. *^B^<DMgS^ft(DMnaJ!H3 

40 MnS^^w t %X-fey. m.Wtm^^m.P aX&^o 
[0045] @10<7) (a) f±. @9(D550" C. 2 
H r. N2*X:. ^V^^ h + Mg3. 6 O w t 

[O 0 4 6] a 1 0(D (b) I±. ia9(D 1 3 O O" C. 
2Hr. N2*T?. 'NT^ >f K + M g 3 . 6 O w t %S 
^L. ^iZMn^Ei^LXmf&Ltzt^ay^ Mnffi^S 

50 tfi^^sa>g|«*^-r. ca)^^:7*xt>. Mn^s^ 



(6) 



[0 0 4 7] mi Hi. :^mBM(Dmmmm'&m.(^iSimi 

^LX. 2 0 0" C/H r (Z)»]^-e)fta]-r^o 

[0 0 4 8] Hi 2 7^)^t>ll1 4^ffil^. ^/ScL^c 

-rh(CMg3. 6 O w t %^^L/--a*4*B9ai(Dig2i3 

c*:l/Ii!3(7)ii^<t|^4f|r. XZ^Lx— K^-T A'— ^ffil^T 
liSl^bL. 0 12. 5mm(Z>^S^(Cl g^fcJi^^-C3 t 

[0 0 4 9] ':^%m(0^mit. 1 3 00' C. 2fiF 

'itrnmco^mt. 1 3 00° c. 2b#Pb1. ^m.^x*m 
xmfA) c 

[0 0 5 0] HI 2(i. :$:nB^(D^miZ^{f^Fe<D^ 

fW^^-To fit^i4^«^z)ffl5^^3^)<Mga)fc-sfflJ5^^ 

[005 1] fitoT. 01 2*5cfct/01 3*^^,*^B^(D 

i:. Mg^b^Jtei:a>;1ft^l?fe-5ci:*<*iIB^Lfco 
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